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nm-ICffi. 1 l&m 2002-36355 4^££R 
#f»\£itfc2 ; 0 0 3-2 0 8 4 0 9-Sf 

#^^3 ;#I2 0 0 3-346 0 1 3^ 
#f«iU ;#i2 0 0 3-3 94 8 5 5§ 

# (#W3tit5#M) d^^nT^O, Tb. Yb. Ag^gLfc!)©ii5 
2 5 nm^5 5 4 5 nmCDgfe^^t^OS^t^S £ ti%$tlT^§. 
VfrVfr&Z. &f&M.m&l 5 0 0 < Ci:<£V^*fc#ffi^m^+^^^F'3^ 

#^^5 ; Wmme 0-2 0 6 8 8 9^£H& 
^W#e»{C^ViTttv M^tiH©TT*. Eu, ^cfcOC. Si. Al.O, 

m. mfecDmmftmte&zt&fe&tiii&tti&^i-r&h&fe. 5oonm>6^6o 

Eu'(3->&myt*>b£VTmtiaVrz.m&ifc1&M i te5 0 0nm^±6 0 Onm 

1 8 2 Ot^±©fiST^L/fc)Sif ^7n>ll EuT&SjSM-tf- 
-frnXD^^tcH^-r^ilttCctD^ 5 0 0 nm^5 5 5 OnmCtfil: 

i 5 N 4 ^ H «3t«P63^rcttP 63/111^^$^, ^lOTOJiC 

TO> (S i^AlANn^^O^z^^. 2 ) fctifim ZtlT^Z* 

j3it-f7o>n 170 o^uT^mum-v^m^iat^mTtm^mm 
ttfiFXK 1 fciem<z> a sum t p >^ ^en^o ^ 1 ic /3 mmtt-'C mv>m. 



) 



ftmm-JCffil ; CHONG-M I N WANG &>^4£ "Journal 
of Materials Science" 1 9 9 6^, 3 1i, 5 2 
8 1-5 2 9 8^—^ 

si. ems i 3 n 4&g,<D%i=?mm 





! x / a 


y / a 




S i : 6 (h) 


0.7686 


0. 1744 


0.2500 


N 1 : 6 ( h ) 


0. 0298 


0. 3294 


0. 2628 


N 2 : 2 (c) 


0. 6667 


0.3333 


0. 2392 



&mn : P6 3 

a=0.7595nm, c=0.29023nm 
R.6run, Acta Crystal I ogr. B35 (1979) 800 



m-rzztiz-D^xcDmm^ wnjcffitsizx&fetDTtmiz-D^xm^znx 



#^^5 JC^nfcL 5 0 0 nm^ ^6 00 nm<omm<DWi&\Z.myt\f.—t7 
IS^HB^ftofc. ^©t^ic^cSST©^ |3IS i 3 N 4 ^3t^ 

&^T20i&Tj|fflb£:<> *^^#6{c^v^t«. ^©M^Ili:tT$^(: 

«itw^*sfefcjgm» (i) ~ (4 3) tz&Rtzmm&m-rziitiz 
^xw^mmmmxm^mm(Dmyt^m^'rnyti^t^(Dm^<Dmm^ 
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aufco toymm^ &>T (l) ~ (4 3) izmm<D£&r>i:&z> 0 

(1) (SMS i,N 4 «gS«jfi£jft?«gSKlEud«H«L^ Sft^SfcttK^ 
4fta>Ji!A$'£'&. ®e«*R8j*"rSJIi:K:«tDifeS5 0 0 nm*&6 OOnm 

(2) mib/s^s i,N 4 fea*ji&j#ofes*^ $m^ra> (s i H Ai, 

0,N H , fct*t0^z^4. 2) £^tf. MI3 (1) 3@^fBmoDm^o 

(3) MfBz<7)^, O^z^O. 5Tr&^ MfB (2) mizmm<DMytfc<, 

(4) |&ffi^fl:i»*fcttil^*©jgSlC"&*nSEu» A (fci£U Att> 
C. Si, Ge. Sn, B, AK Ga, In^ ^MJ^tl^ 1 S^fcte 2 SJEA 

±<z^cit) &j:Ux (foeu x«cx N^e^n^ is^7t«2@(D7cS) 

&J&5£Eu a A b X c (iOK a + b + c = l<!:t5) 



5$:*<£>a, b. cfiK &>T<Dmm (i) ~ (iii) 

0. 0 0 0 0 1^ a ^0.1 (i) 

0. 38^ b ^0. 46 (ii) 

0. 54^ c ^0. 62 (iii) 



^mr^T^oizvr^ mm (d mu^v (3) ^©vvrn^ 1 ^leftcoit: 

(5) MfB^b^SfetM^TO^^^m^E u a S i M A 1 b2 O cl N c2 (!£*, 
a + b,+ b 2 +c,H-c 2 =l £T£) SC4>©a. b,> b 2 , c h 



c 2 #, ETF©Mf!i (i) - (v) 

0. 0 0 00 1^ a ^0. 1 (i) 

0. 2 8^ b, ^0. 4 6 (ii) 

0.001^ b 2 ^0. 3 (iii) 

0. 001^ c, ^0. 3 (iv) 

0. 4 ^ c 2 ^ 0 . 62 (v) 



&mrcT&5tzur£* mrte (i) mtz^v (4) mwrn&imtz.&n<!>& 

(6) B&fB&J5fc:£Eu a S i M A l b2 O cl N c2 K:4~>^T, b.tbjtOW^ c , <h 

0. 41 ^ b, + b 2 ^0. 44 
0.5 6 ^ c, +c 2 ^0. 5 9 

£$ifcT£5fcbfc, mm (5) mtztem<D&&£fr. 

(7) ftreaj&fi^l O O nm«±5 0 0 nmHTOftSS^M»i&l4 

^im^-efe^. mm (i) s^^b (6) ^^m^iJg{ciB«^7t(*: 0 




(8) mm®&m&4 0 O nm£U:5 0 0 nmPiTO^^^fe^fcttf 

&ytT~&z>. mm a) mizmmvmytfco 

(10) fcf-^i£ft#*5 0 0 nmPi±5 5 0 nm^Ttf>$5BT&3 

(id mnm&m&mMznr<iL%5£ytT&&&c i E&mmm-te) 

y) Ml?, x, ytf£KT<Dm& (i) . (ii) 

0 ^ x ^0.3 (i) 

0. 5^ y ^0. 8 3 (ii) 

&mtcT£.o\zvti. mm u) mxn^v do) m<D^-rnfrimzmm<D 

(12) ffiUmtW^tc\Zmmkm<Dl&&V&. ¥«5 0 nm£U:2 0 urn 

&rf<omm^m^^ mm cd jg&^u (id Smyrna* i«ioe*© 

(13) MIB^t:^^fet«SYf:^<z>^^\ TX^f bit<D¥i%Mtfi. 5 
£^JL2 0JBATO^^om^7ra5^. Sate (1) mta^V (1 2) ]©mvr 

(14) B«fB^k#»^fc«SI^#J©^^,iC^-^n^. Fe» Co. Ni^fcfi 
^7nH©^lf-^5 0 0 p pmPiTTfeS, iufB (1) mfr^V (13) 

(is) mmmkm^tz.\mmtm<D%&£k&. i&ommn^^im^it^ 
m^tsm^mt: tr^^n, mm^mz^n^mmmtm^ummitm 
<D&gk<D^m&5 omm%&L±^r$>^>. mm (d (14) jg<z>v> 

1 mizmmomytit. 

(1 6) t^te©iB&«fc5^tt#N&Rfc^4&a*» i*tt©aiaMb^»-e*5, 
mm (15) ^tce*©s&tt£. 

(17) MI3S«tt©M«Hfe:^^^> Zn> Ga, In, Sn^ £ jSfcfn^ 1 

n^©s^»-e*5. sufB (i6) ^jciemom^o 

(18) gft££4tf&. ttfl^t^^TH 2 0t:R±2 2 0 OTOT 

©jasiefflT^rirrsxss^tj. mib (d jh&^i, (i 7) «©wfntf» 
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d9) mmmnm^m^ euo^e m.itm. mmm.. mtm. 7vkm. 
8) mizmmvmfttiwMitijfe* 

(20) mmmmT&iimiz&^T. mm^mmmm^K o. lMPaeun 
o omp a&>T(D&.tim®<D^mmmm.~i:&z>. mm q 8) m^r^t a 9) 

(2D mmmfo-fttuvmiz. mfc&rcizmm&MVt(D&m4£&y>i%:mm 
nm&'g.iz^te. mm us) mfc^v (2 0) m<D^~rn^ 1 mzmmcnm; 

(22) mm^&^fc*'ymm-c$>z>. mm (21) mizmmomytfcoim 

(2 3) ffi$Z&mit&W<VMMifc(D¥ : XB%L&&5 0 0 p.m&CF-C$>Z>. MIB (2 
1) 3t£fcfcj: (2 2) ^^f2«<D^^<7)^3a^o 

(2 4) X^KH^t. ^^V^t. ^felil^ICiO. MIB^M 
it'£>WV>MMit(D : ¥i%%Lm$: 5 0 0 ^mRT^-T^XS^g^tK tfrfB (2 
3) «(C|Bm«>^#®m3t^o 

(25) m^mmt^ h7U7.\z^z>z\htz<. m^zmm^tcit^ 
xmffi&miz&z>^m.-e&z>. mm (i 8) mfe^v (24) ^©wrn^i 
m izmm.(D%&tfc<Dm ^um* 

(2 6) 5MR » HW^l^n^ IfitfcttM^^tiD, ^ 

bfem^#:^¥^^5 0 nmPi±2 0 ^mRT©^fc^i|^T^X@ 

^rMfc^-t?. mm (is) jg&t^b (25) s©^fn^ i m\zmm<Dm.ytw 

(2 7) iiufefi|j&T£X@l£<D^#:> &tMmmtLmm%t?Z>JL.m%k(Dmyt 
1 0 0 0r^XTHfffBM^-r^X@-e<7)^^^(Z)^7r^MS-r 

^ig^inttf. mm (is) (2 6) ^(Dtvrn^i^fcisfc©^ 

(2 8) MfB^^W, HtrlE^-r^X^T©^^J!^T©^Tra 

^^r^ii^t^^tf, mm (is) ro*<b (27) jfi<z)ViTti^i^ 
izmmonytfrcDnfejjmo 
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(29) mmmmum&T<Dum-cmm&tkm-r z>mmft.&%i&. llne, 

K, M g> Ca, Sr. B a.frt>MUn& 1 2m&>±0)7tm<D7 yfc 

Mfe (2 8) m\z.um<Di&ftfo<Dmk%fe a 

x^A-e&s* mm (29) mztm.<Dmftfco)wmj5m* 

(3D ffimmftm&yo&< mmm!$um&T<Dumx*mm&±f&-rz>mmik 
^m^mmmnm^m 100 fi*s&K*f-L o . 1 mm%z&>± 1 o mspot^- 

tK MIB (2 8) Jg&UL (3 0) ^(DVi-rn^l^tfB«(D^#:C!)M^ 

(32) mmmfcTzjinomz. mmmj&um&>T<Dum-cm.tt&±f$.'rz> 
mmit&wo'Smm&i&Mzit&J:? izmffl~em&Tz>T.m&miz<st*. mm 
(2 8) mtz^i, (3D ^©^-rn^i^iciBm^^o^^o 

(3 3) ^ffltMt^iiMTSoT. SfMtt. iwfB (1) 

miz^is d7) ^c7)Vi-rn^iJfi(cfB«©m^^tf. rasuio 
(34) mmyeytm&3 30-500 nnKotioTt^t^^ ^^3- 

— H (LED) . U—*f& -i F (LD) . iiELif. W*lE LfJt^CD 
^fn!5^^<tt>^. MIB (3 3) ^fClB«©BgW^*o 

(3 5) H&te^^^3 3 0—4 2 0 nmOi£ficD5££3rr^fg^-r 
H (LED) £.fc&U—*F$7'f K (LD) 7?&D, 

H&fBi^ft^ 3 3 0 — 42 0 nm<Z>S&i@7fctC J: 0 4 2 0 nmJkLt 5 0 0 n 
mOT<0&SiCfi^lf-^£i^#&^#£* 3 3 0-4 2 0 nm<D®&yt 
iZ£ D 6 0 0 nm J EA±7 0 0 nmJBTF<Z>i£:fi{;:fS5fefc:— 

mk (3 3) (34) mizmmvmwmmo 

(3 6) itftfBf£)fc«E7^4 2 0 — 5 0 0 nm®i£ftc^£f§T&^7fc$^3-- 
F (LED) ^fettl/— tfy-r^— K (LD) 7r$>D* 
HufB^^. 4 2 0 — 5 0 0 nm^ia^^JCJ: D 6 0 0 nm£Ui 7 0 0 n 

^-r^. Mis (33) jg^fefi (34) mzmm<Dmw%sM 0 

(3 7) MtBm^ s > 3E£3 0 0 — 4 2 0 nm^ctt4 2 0-5 0 Onm© 

mmmzjzr) 550 nm^±6 0 0 nmUT(Dmmzmyt}f— ?£mz>n& 

iM.tztf&V>=Jm Wtfo^tS. iifrfB (3 3) (3 6) ^mvT 

n*> 1 mzmmomw&M:* 
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(3 8) mzmyeytmrf4: 20-500 n m©M©^* ^t-s led 

Mmmytm*. W.IZ. 4 2 0~5 0 0 nnKDlS&ig^KcfcD 5 5 0 nm£U:6 
0 O.nmJRTOifefitCffi^fcr— ^*»oSCft (£fcfcbtl/>>>fe) MftteZ^ 

(34) mzmmomwmm* 

(3 9) ffiSEJtfi (Sfcfct^^fe) ibW£*Eu£©^$-er£:Ca-a-tJ- 
< 7n £T<5iiufB (3 7) (3 8) 3gK:33«©flg 

(4 0) taiB#^^^CaA 1 S i N^JSMtiKft^agMftftKlE u £ 
@^S1*£:3bfc#£^tK MI2 (3 6) (3 8) SfcKttCDMSBSJ*. 

(4 1 ) MfBC a A 1 S i N,^M^^»S^C a A 1 S i N 3 T& 
Z>Z.£&WWLftZ>ffim (4 0) «fcgB*©J!B§H«JI. 

(42) m&m£&y£ft£tt&m&&7*&mre&^x* ttmmx»&s mm 
(i) to^u (i7) mo^-rnfrimzmmcDMytfc&^ts. mm^m 

i. 

(43) fflremfc&K&s**. s^^^w ( v f d) . % ^ ^ — ^ v - y 3 

>T^yK (FED) „ ^X^r^^HW (PDP) „ |^@^ 

<g= (crt) mvrn^£*»&< t^tr. Mi2 (42) mizmm.(DmwLm^ 

St. 

fc«lSBft*<fcD 5 0 0 nm~6 0 0 nm©M^t©^MM<, igfecT) 
MTTZ>Z.t?3:<. VFD. FED, PDP. CRT, E Dfc&Ztffm 

izmmt£nz^mtemytfc£fc&mtw&mWi'rz> : b<D-e&z> 0 

02 ;mmMi<ommfc^<oj£&mMrmwLM (sem) #^^-th 
03-1 \nmmi(owmit^m<DmMmnrf-wmm (tem) ^^rs 
03-2 ; hm^j i (Dm.m^m<DmMm.n^mmm (tem) m&mmmm 
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03-3 ; TEMlZttm<Dn?mzi*)\' ; ¥—m£ftffim (EELS) 

m 4-1 ; mmm 1 <Dwmt^m<om^m^^rrm^tx^ b)v 
m4-2;mmmi<ommt^<o^v—bJu^^yii>^m^ (cd iz 

m 5 ; mmm i <D&ytmmz ^zmmxn? h)vtm^ex^ hjv 

m 6 ; itmm 2 <d^x^^ ^jv 

m 7 ; \twm 3 ~ 5 ©^x^ h;i^ 

0 8 ; itmm 6 (omftx^p bjv 

m 9 ; mmm 3 1 <d^bim<£>^x^ h;w 

®io; itmm 3 1 <Dm.mm&<Dmyt7.^p vjv 

2. LED^y. 

3, 4. SMt&SSH 1 . 

5 r 7 ^-^_^ >f i <> 

6. ^jjgS- 

8. 

9. s^st^ra*. 

1 0. m&mytit* 

11. 12. 13. XlUGSBE-fe;!'. 
14, 15, 16. 17. 

18, 19. MUteJi* 

2 0 . &mm* 

2 1, 2 2. #^XS«„ 

hwg&t>z>z.tiz£Q&Tfemsm<kisfr*>v>h&ms i,N 4 jsigsT*-5. 
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MUTE'S* 

^(D^g-^^^te* a = 0. 7 5 9 5nm, c = 0. 2 9 0 2 3nmT»^. 
^(DiM^itSS i 1 ?it*©7ciTf ttfcoifcDv N^OT^t*© 
7n^TrM#m^o 0 v E u & £ cr)^M7n^a^f £ z £_ iz^-o Tfe^feWa 

izmtTztK &mmm£MiT&&#>z>-&'f v t,t<Dmm\z^x^7L*>nz> 

^^£*4©®^^^T^U^:lsI©T©t*-^^» (2 0) (D^— ^£ 

mCJ3:ZWn&<ms£teVf3L\,^ 0SS i 3 N 4 > #MG e 3 N 4 . /3MC 3 N 4 *5cfctf 
<DS i (D&fi^C. S i v Ge. S ru B. A K Ga« I n<D7t:M~C. N<D 

ig*ftt-e£:< 2S^jt^m^i«i^^aifebfe : bofe^n^„ ^ne»«>^ 

&0>n. ifcSWfeSm^nsotl, jSSS i 3 N 4 :fe e fctf£M-tM'Tn> (S i 
hAlANh. fcfcl/0<z<4. 2) ir^^o 

m%u±T&zz\£fr&\,mm&mz>fr#>\zmi£is\,* 0 *mm\z$>\,*Tm&ft 



) 



<£tSlb(D. IPS, A 1 tEu^^ H B B 4"IC^t)©HtfCtfi0^f ICltl 

*5£WV>m%;mzm&m&m%i~tZ>ZZilzJ:Dm&5 0 Onmd^6 0 0n 
h;HSmfeOTfe€^-r^o ^^-Z?t>^fi5 0 0 nmi^ 5 5 0 nmCDfg 

E&mmm±<D y) it, 

WLytfc&m&W.lzlsTte. 100 nm£U2 5 0 0 nmaT©tS03fe 

(fcfct. All C, Si. Ge> Sn> B. AK Ga, I n (Dyt^) cjoJc 
tfX (fc£:U XfctCX N*6I«nS liSfctl2l©7C^) ^fL, u 
^EuAX c a + b-f-c = 1 £-T<5) T^tU a, b, cCtfl 

0.0 0 0 0 1^ a ^0.1 (i) 

0. 38^ b ^0. 46 (ii) 

0. 54^ c ^0. 62 (iii) 

a 'btfcZ>7umE xKDmUam&^V* HC^JtT?0. 0 0 0 0 l£Ui0. 

1 &LT£if3iZ>J:o\z-fZ>(Dtf < i:\,K al*i0. 0 0 0 0 1 iO/hS^i:^ 

b f»#MJI£*ififc-r 3 ^StcIH & 0 „ m^ifC 0 . 3 8 0.46 

£CFZiJ3i&<k5lz-fZ>(Dtf£^ 0 <ti b = 0. 42 9#s&V\, bM#* 

ciz&fcmFB&M&-r&#&m7cm(DmLT?&r). nmt^o. 5 4^±o 6 

2OT£&£J;5ie:T3£>^=fc^<, £?£b<H c = o. 5 7l^m cffi 
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ft&n&mte&ytfcw&znz. e Uj s i m a i b2 o CI N c2 a + b,+ b 

j+c,+ Cj=ltt5) "C/3f:$^T.v a* b,» b 2 . c,, c 2 tt» 



0.0 0 0 0 1^ a, ^0. 1 (i) 

0. 28^ b, ^0. 4 6 (ii) 

0. 001^ b 2 ^0. 3 (iii) 

0. 001^ c, ^0. 3 (iv) 

0. 44^ c 2 ^ 0 . 62 (v) 



b,«S i <Dmv&K). m^tt-CO. 28JBU:0. 4 6 STfhfSi&J:? \ZTZ>0) 
ri*cfc^ 0 b 2 &A I 0fe$O, JSC^JfcTfO. OOlfiUiO. 3£CF£ft£cfc5 
fC-T -5 b, tb 2 <Z)ffiO-a-th^> 0. 4 1£(±0. 44£TF£T 

3 <. $?£U<fcL 0. 4 2 9^=fc^o b,:feJ:££b 2 ffi^£(J!)^ffl£«-f 

KrfScDT^cfcK, c, t c 2 (DMCD^th«. 0. 56EUrO. 5 9£TF<h& 

§i5W»^ctK $f$KH c = 0. 5 7 1*mK c,:fcJ;tfc 2 M5&s 

N i & 0 > C©3 TcS^-^-m-^ 5 0 0 p p m^x.§ <h^^^i£T 
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llftllltlTH Zn, Ga, In, S n^Sjltem^ 1 g^fcte: 2 
ram.) (D¥-%SW.ff 1 . 5 &L± 2 0 &lT©t^ioW B T«, 

Z>Z.£ifiX%:Z> 0 

<&mfc^%)0)m.&mx'& o tmts <i £ tci o , Eu a s i b Ai c o d N e « 

MfifclCiDSte^©"?— mzMfe-C&fc^tf. — IgftjlCtel 8 2 0 e CR±2 2 
0 O'CJEATO^iaffi-T:. ^tt^fiOf»'f 

2 O-CckD^^ f£^<fr<£:&£7C?!iEu^/3g!S i s N 4 *SJMgig£i#-^fl; 

mT3£#>, mityojs^x&ftx bhT^m^ttfsi-DX. n&tezo&fcmo) 

T^0Eulffi#l:W5 o IP^, 4#f«iSK5T&MDEu£tfS^m<*:L 
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3fctSTfe5 5 0 0-5 5 Onmtli*SWl:M^o Vttf!M&ifi2 2 

^<b^%<^^^-%«. eu©m> KfcttK mtm. mtcizm^. 

Na, K. Mg, Ca, Sr. B a (D7cM<D~7 yfb^K 3^«I> ^ 

fb#K &<5fr>tty>BKto&*£bTfr>5. 

^m^u-^m ioo fi»giuc*fbT> o . i m*g&£U: i o aa^jKT-tr, # 

^#fflm« 0 . 1 M P a &L± 1 0 0 M P a ^TOJE^^fflco^X^Hm^ 
ctfr^o <£90?£b<rau 0. 5MPaK±10MPaTO^K ^b^m 

&mnhis-cm^z>M&. 1 8 2 o , cj^Ji^S(cMT^<h^^x#ffl^; 

^0. lMPaiOfi^L M&&1&ftM"$'Z><?>'ettI i &V<te^. 0. 5 MP 
a«k0iSfr^St>w<»:^H»U^. 1 OMP aSn«+raD, 100MP 
aj^±£&££#^&g®^&g£& D » X^^fCfSid^fr^ 

fc^T'^§§fc^ t, fe^tc^-r & ^ (c ct n«, # ksj fr mmtm e> nz> . 
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&ftfc^T&?)®ft<Dftmmtfm^vtM-T:ffi!&ztiT^z>ibK *mwxiz. n 

z^mtiftmtea&m^T. vmt&ms o o nmskTizmfouxtfrmfflwr 
z>z\t&x^z>o sfe, x-yu-F^-r^tea&m^Tmmmzs o o umSJL 
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z?^v h^)vm<ox.mm\zmigm^%rL&mwm\z&r>i®ft-s-z> 0 ut^x%. 
#-)v^)vmm&®giV>®mi)mmx$>z> a cottfit ^-)v^^.xs^ 

0 MmttTt^S^Tlt. mzm-3LV<\£¥i51$m2 0 nm«± 

mx&&. ftm<omm£.vxu. m^n. mfc^xotzmmfca 
&m^z>z\ti&xgz> 0 

®ftft®«D-jj&£ isxmmm&fr^>x%&\,\ m^uxn^nrcm^mm 
mt. &<<Dm&* isms i 3 N A &mm&&&^mk®&fc\zM&{t:®(D&%igk 
Amm<Dtf57>m&±fcttztkRmxm<mmvrzftmhi£^x\,*& 0 z.v> 
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mct^Tt^. 100 oxz^v&^um-Triz. mm<DXfflm3k<D%iW:ip 

mz^mmm^&xmm&Mmzmtiz>tz&fti£v^ a 

5 0 0 nm£Ui6 0 0 nm&T<Dmmiz¥—t7%:&~Dm&<Dmyt$:'rz>Z\Z:& 

mm^M. mmm^giWizftm-e&z>o z.razua^x. mt&\zz 

LEDHgBJfg^Ttt, :£fg9§(Z>il3W£fflV>T* 43WF5- 1 5 2 6 0 
9. #IB¥7-9 9 3 4 5. #ff£«P8fg2 9 2 7 2 7 9^^(C|Bm$nTVi 

0~5 0 0 n m©^fi©)fe^^t§ t>©^*l* L < , 3 3 0~4 2 0 n 

m(D^ (£fcfc£l£) LEDMif ^fdiLD^tf t4 2 0-5 0 On 

un^©^iftbtH GaN^I nGaN&£<D^{fc^^fk;&>£fo 
S^ims. ClCD-0iJ<hLT. 3 3 0-42 0nmOMLED$f;liL 
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ft¥-?&&-Dlf&$kyefct. 6 0 0 nmPi±7 0 0 nm^TO^SfC^tf 

iftf M^iltttB aMgA 1 l0 O IT : Eu^ m&%tftfc£UTl*. 
2003-39485 5 fdgEf^C a S i A 1 N 3 : E u &mifZ> C <5<, 

SiJ©#j*<hLT. 4 2 0-5 0 0 nmOffeLEDSfdiLD^If i. 
i!0tSl:iesnT6 0 0 nmJBUi7 0 0 nm&T^&Sfcf&ftfc:— ^£Jt 

frttm ti2 0 0 3-3 94 8 5 5 {CtHi^C a S i A 1 N 3 : Eu&m 

B'JO^SciLT, 4 2 0~5 0 0nmOffiLEDSfdJLD^ <1(D^S 
-e^$t!T5 5 0 nm^±6 0 0 n m£TF<Z>i£:ft{Cf§^tf— ^ 

^Sfe«^l/>^(OS3fe#:<t:lxX^ 4OT^9 - 2 18 14 9 {CfSm© (Y, 
Gd) 2 (AK Ga) 5 O l2 : Ce^4#P8 2 0 0 2-36 3 5 5 4 ICfEife© a - 

^ zn. iin^tLED^fdiLDa ^r<Dn^mm^ nx m&<Dmw& 

m^<W (VFD) , 7^-;i/Fl5y^3>r^xyK (FED) „ 
YT^X/Km (PDP) „ &4££I£F (CRT) &<i:#*&.5 0 &mW<D 
1 0 0-1 9 0 nm©J*^#?*H& 190 — 3 8 0 nmOM 

£ © m&-cm%rr z>z.£ nmm ^ nt^ o » ^ne© jgng^ <t w 

mmmi mmnmt, ^nmo . 5^ mm^mo. 9 3ss%. 
«iMi9 2%©^m*^ itmmm. 3m 2 / g> n^«o. 
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7 $%<Dmt7)V^-Vlx®^ ^9 9. 9%©^to-nb 0 ^^Al&** 

ffi^EU 1002 9 5 S i 0.41395^ 1 0.OI334O0. 00444^0.56528 T?3FC <5 ^1-5 ffr&4& 2 \ZWt 

7ii%. 2. 6 811%. 2. SSSll^ii^cfc^CTiU ^rt^M" 

<E>j£^ini*U 8 0 0*CT|ie^9 9. 9 9 9*i%©gt^ALTff^ 
^lMPatU $m5 0 9 0 O'CSSTflMBU 1 9 0 OtreSBftH 

nMiummmm (xrd> ^ffo^o #^n^^^— h ramie 

TFCtn?— >&^v* $m^^mmm^vx^D. mmta i to 

^te. i&^2m 1 [»LT1 0 0ml bxafl^ffl^^^b^:,, 

z.<DWLW.tm*i cpmytftytftffi-r&ziiiKLj:*). t&#««-4»©* si, a 

K Eu. Cai^ibfc. ^42 Omg^xX^ytJHcgAt, 

JLft&ny$r;WtX$r-v HCAnfc LECOtlTC-4 3 

*5 Omg^jg^bH^lliltClgae), B^t-Wyv'aiOCID-D 
CA^^7fe^«fgS^ffl^T. Fe, Ca, Mg, AK C r W£»6#» 
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Eu:2. 16 + 0. 02 %M%. S i : 5 5 . 6 ± 0 . 1 A 1 : 1 . 

6 4±0. 111%, N: 38. 0±0. lSi%. O: 2. 1±0. 1 

E U 0 0O29O S i 0. 40427-A- 1 a 01210^ 0. 02679^0. 55391 "C'fe^o ife 2 {C7rC"^"^ffS[fiK (E U 0 00 

296 S i 0 4i39 5 A 1 laisMOoioMMNasisM) £J£^££:, #KH*^f*j&*SSH. 
^WHT^^. ^^Oit-f 7n>«(j:lIWi:fl S i ^A l,o x N h (fc 

0 0 911%. BteO. 0 0 1gi%» FeteO. 0 0 311%, CaliO. 
0 0 1I1%OT. MgliO. 0 0 1S1%£(T. CrfJO. 0 0lSi%K 

zn&nzvmm&m^n&smm (sem) -em^b^o ^fc^-r^fc. 

gf 1 0 0 — 5 0 0 nm«4 A£m@^<Z>tf4£i£l&-e&;5 £ ZifimWZntc* 
^t^bTfeO. 18 0 O'COT^iS^-CcD^ii^K^tc:^^,, 
£©»*©^ll£S«S«^ffi«W» (TEM) limmvt' (H3-KH3-2) . 

'Mt^t^t-e$5o £*?&£©«& (03-2) {defend 

©*B &#£E L- & H £ <h /6*fi£Ig $ fife* 

Z. <Dffi.Tfo<D E u <DW&&m'<Z> fc#>. TEM fc^M©*^:^;!^— 
5HFfgg (EELS) ^ffl^TEuOX^^hMitLfc (03-3) „ SfSrfiS 
® (03-3 ^©^-h (a) ) t&^ife (03-3 4>©^ — h (b) ) T 

&Z>m<t3L— nfcT^A (EuA;i3-3 4"©ft-h (c) ) ©X^ 

£©*&3fc©i3— *V— h*;U5^>yir>X (CD WSIifcSE 
Mtitl. #V-K;P5*yfe>X« (CLt) £PNffib£:„ £©gMtt. 
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K±©XRDft-hv SEME TEMf, EELSX^NK CLt 

(1) jSMS i 3 N 4 *gjg£jf^>3 — ^7D>*«#iItU -ttlfcEu-j^B 

(2) l&fiKtiE U 0.00290 S 1 0.40427-A- 1 o.OJ21oOo.02679No.S539| D » 

(3) E u « 15 7 n >©^^ H 4>lc^-tMUT^ 0 , 

( 5 ) s-s^a i mv>Mmmx$> d . 

(6) ftS^-C583tUT^5v ^i«$nfc. 

5) ^myt^^tmm^m^xm^vr^^ c©t*tt3 0 3nm«x 

^ PffifoD 3 0 3 nm©aSiC<fc^X^^ h;M£^T. 5 

3 5 nm©^MlCtf- 

mfelsfc^MM&£Zt&&MftXVfrfr$&~TZ%?3L^ 0 3 0 3 nm(D®f|&Tf§ 
t53fe©C I EMU x = 0. 32. y = 0. 6 4©ifit$ot 

hmm i i P3«©^«u ^mizm-j^x £ e> {cumm 2 - 2 4 £f? o fc. -e 
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Eu£^£&^£:a£>2 0 0 nm~5 0 0 nm(D®H(D^TIi^bTfeSofe< 
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180 oxzT2mmm^vxn^nrcmmit^mzz = io)^-^Y 
u >x-$>z> ffij$.um&&^rcit> e u (D±ufttt.%Lft izm^-rm^m t v 
Tm&vtttb. mftmxm&~tz>tim7iz7FT£?izn&<Dmyt-e&r). m 

<&ft3CM.5(DmMM2 3JC|B«©S i 3 Al 2 . 97 Eu 0 . 03 O 8 03 N 4 97 &j& 
©Eu^z=3©j3-tJ--f7n>^t«, 48. 8 2 811%©S 
isN^Jfch. 13. 8 411%©A l N©t^ 3 5. 4 9li%05Al 2 

o 3 ^«h, i. 8 4ii%©Eu 2 Ojt*^iu mmmi £mm<Dmm. 
^mizm^TM&'ffim&ftMvtz. z\n&nmmi tmcm&ip&mmvx 
ftftjcffi. 5 (Dmmrn 2 3 \zmm<Dmm$kft-(:$>z> 1 m.i£<z>^m*~i: lssot 

HiSS^I 3 1; 

#^fc^«^ / ; ")l»tl#5ffl^TWtfctlI 5 0 0 nmO>& 

z^&mTz&zjzr)$iLmmzmnz>m&]mMfc$:m-c. mt^mm^^-D 
^t«nf5 0 o^ommximv, 8ootT?«t#9 9. 9 9 9fti%®^ 

i^#AlT£*^lMPatU S^f5 0 0^2 0 0 OtiT#iSU 2 
0 0 0'C'?8l&tlQ{R&Lfcft£l 7 0 0 "CT* 2 4^^SI<£JiU^:o 

fc:-*Jc|&^5 g^SAl. £*ltC5?s@7fc 3 8 0ml £:7yflateJ§» CftJ^ 
*fi£S* 4 6%1I) lOmlM (»«teffi|j|$g. 95%Ig) 

lOmi^jfrabT. ^y*^v?x?—^—T'2mmmwm'&$: : tT-Dfc 0 -e 
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^7fem^^bT4 6 0 nm©ffiLED2^fflK 1 ®S)t 

#<h* Cao.T5EUo.j5S i t625 A 1 3.3750,. , 25 N 1UJ5 ©S^^^oC a - a — tM7 
P> : E u0f M^t^iJIII^tStTf feL ED 2±^^<itfcfli 

#mte*smcSgfE£g?rr£, iLED2tt4 6 0nm©^fU Z\(D^tX 
tMM*i^fiTO«$nTffe^ci;^fi0^^f!t. LED 

±mm&£izmuzm&Wimz&^xftmi^frmwmw&^T 0 5t-r. mt 

fe^Tt^ (CaSiAlN,:Eu) £ ^0etC#ifc$-frT2iSfl»L E D_hic^ 

^rcmmtTz* mm&m^izm%L&ffiT^ LED(i4 6 0nm©^ 

L E D a t^f!t5f ifl^ 0^*/5i^©^)g^$ tiTSfio)^^ 

rafitt3 8 Onm©MLED$fflK &5£m<D^t&M I (D 
Wtfcli* (BaMgA 1 )0 O 17 : Eu) izm&g&tft (C a S i A 

i Nj : e u) t&ffimmizftmz&xmw-L&r>±tzfr&ii:tcmmL-rz> 0 m 

m&fii^zmtfi&dtrZi. LEDii3 8 0nm©«U Z\<DytX0&&yt 
0T&£„ ^^©HWil^fe^^i^m^ (Y (PV) 0 4 : Eu) 
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£cfctft?£S^# (BaMgAl l0 O u : Eu) *^n^n©-fe;H 1, 12, 
tfm VFD, FED, PDP> CRT. Q-feL ED&£{£$?51le:^ffl 2*1-5 

&m-gn. mm<Dmmzm j i--rz>z.tii)m&~e%z>o 
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® m m & <d m m 
o x N g ^, fc:eLo^z^4. 2) m>sm i mzmmo&ytfc* 

Cv Si. Ge, Sn, B, AK Ga, I nd^Itfn^) lIJfcli2iK 
±<Z>7cm) ^cfctfX (fcfc'L. XttO, N^£Mfc£n§ lS^^«2S<5P7£m) 

IMEu a A b X c (5£4«. a + b+-c = l <h-T^)) -C^L.fei:#. 
j£tp(Da. b. cfr. &LT(Dm& (i) ~ (iii) 

0. 00001^ a ^0. 1 (i) 

0. 38^ b ^0. 4 6 (ii) 

0. 54^ c ^0. 6 2 (iii) 

5 . mm^fc®i£rcttM^fcw<D$£gk&®.f&tt u a s i m a i „ 2 o c1 n c2 (^^, 

a + b,H-b 2 +c,+ c 2 = 1 t-T^) S;+©av b„ b 2 . c,» 

c 2 36^ £TF<£>g8^ (i) ~ (v) 



0.00001^ a ^0. 1 ( i) 

0. 28^ b, ^0. 46 (ii) 

0. 001^ b 2 ^0: 3 (iii) 

0. 001^ c, ^0. 3 (iv) 

0.4^ c 2 ^0. 6 2 (v) 



&mrc-?& o \z vtz.. m$tm i ro:^ u 4 mv^rnfr i miztmvmytito 

6. prfHi&f&5£Eii a S i bl A l b2 O c ,N c2 £43VVT, b,tb 2 <!:0iE c.t 

0. 41 ^ b, + b 2 ^0. 44 fr-D 
0. 56 ^ c, +c 2 ^0. 59 

7 . iiufB®!iig^ 1 0 0 n m£U: 5 0 0 n mOT©&S£Jto3t^l2;fc& 

8 . ffim®mm*4 0 0 nmPi± 5 0 0 nm&^T (D^^m-Dm^tcitn 
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is 6 mo^rnfr i mzmm<Di&y£fc~ 

1 0. b'-^^ft^5 0 0 nmPiJt5 5 0 nmPiT©lltS5utM 

1 1. mm®&M&mm-£nfc£&myt'Tz>&&c i E&mmm±<D 

y) WX\ x, y^T©P^ (i) . (ii) 

0 ^ x ^ 0 . 3 (i) 

0. 5^ y ^0. 8 3 (ii) 

13. MfB^b%^^:«^^©^«. TX^^ hitOTOM^l. 5 

14. mmmkw^fc\zMmtwv>%£mz.^*LZ>. Fe, co, nitm 

#f7C*0^-tf^5 0 0 p pmOTT^^ BMtm^&tAb 1 3Jg<Wf;n^ 

1 7 . iiafe#«£<£Mfl:-£-»^ Zn> Ga> In, Sn* ZMlttlZ 1 

i 8. wMMt>m*. ^mmm^iz^^xi 8 2 o c c^jt2 2 0 o'ckt 
(Dummmxm^T^nm^ts. m>$<M 1 mtz^i, 1 7 jgmrrn>$> 1 ^ic 

1 9. meic**^^, Eu©m Mitm. mmm.. mem. yv\tm. 

1 8^{-|B«com^©Mit^o 
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20. mm^-t^umz^x. mm^mmm%.wx. o. lMPaEU: 

1 o omp a&T(Dj£jjmm<D^mmm^-e$>z>, m$tmi sm&fttei 9 

2 2 . m&gm&&{£frvm§t?fo ^> » ir^n 2 1 mzt^m^mm^m^. 
2 3 . mz&mit&w&mmfccD^^mmifi 5 0 0 # m.ecrzr&<5, it^js 

2 4. X^KK^t, ^VvSHt. £&H3MtfHRfc«fcO, MK&JRfl; 

26. Km. % mBMfrzm&n&in&Tcitz.mmi&^miz,}:*)* mm 

Vtz.&ytft&^%m&ifi5 0 nm£Ui2 0 Mm«T©»*fc:*MR«E*r.5Xg 

^Hfc^-t? „ m#m i 8 3t£:^ b25 ^© wrna* 1 JSfcfBm^M^o^ 

2 7. b5IB^T^X@^<D^#:> 2^teiwfe&^l«^£X@m©m^ 

ioo o T:&±T?mm ffij&^&jim^<Dmjm.m%;m<DumT?mm&T 

2 8. mehc**^*^ H«fSM^-r^x@-e©iEfifes^T©^T^ffi 
^^-rstsn-ft:^*^* m&m i 8^^ 2 n©irifn^ 1 mizmm. 

2 9. H^^M^T©MJgT^ffi^^J5KT^il«Hk^^^ Li.Na, 
K. Mg, Ca, Sr. B ad^Mn5 1 M^tcit2m&.±(D7€m(Dy yit 

mem. avitm. mtm. $>z>^&v >mf&<Dim&frte2mu±(Dm 
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3 0. mmffif&um&T(DumT:mft&±f&T%mmfc'etm&. yy^)v 
^m^mmwmu^m 1 o o mm^M l o . 1 smsu: 1 o mssot^- 

3 4. jtutefg^Mtf* 3 3 0-5 0 0 nm<D$i&(Dyt$:5£TZ>. 3&t?^it 
-K (LED) » U-^f^^r- K (LD) » iiELif, fiELff© 
^•Tn^£4>& < £ fc^-fr. 3 3 J®JCg2«©flgW«^. 

3 5 . mBS&&fsSSifi 330— 420n m(E>ifcft<D}fe£fjrr -5fg^>5^ 3— 
F (LED) SifrteU— *fy-f*— K (LD)^O. 

MfHSbfrffc^ 33 0-420 nm(7)S&®7l£{c:J;D 4 2 0 nmPi±5 0 0 nm 
RT©&S{C^ti-^^^Wfe^#:<h, 3 3 0-42 0 nm(D®&mz 
^06 0 0 nmP;±7 0 0 nmJBTFcOiEfcftlC^fc:— ^£|$c>^i^#:££ 

3 3S$fc[i3 4«tgi0lBM^ o 

3 6 . M¥d.$£ytytffi.& 420 — 500n m(D&ficE>^£3rr Z>W$t?<i 
K (LED) Sfcttl^— tf^>f;j— H (LD) Tf* 0 » 
BufSm^^, 4 2 0 — 5 00 nmOJS&jg^lCci; D 6 0 0 nmPii 7 0 0 n 

g^T5££fc<fct>B&3fc£fg-r5. S^3 31$fc|j:3 4^{cf2®©,ra 

tJErJIo 

3 7. ffiiB3bfl*#^ Il:3OO~4 2Onm^di4 2O-5OOnm0 
SigftfclcfcD 5 5 0 nm£U:6 0 0 nmFiT©i!tll3f b- ^£Jfo|tfe 
(*fe«^-l/>^) m^#:^tr. ffta3 3m^t3 6SCD^fn^l 

3 8 . MIBftftftSdS 420-500n m^&fi^^-r 3 L EDtf- « 



31 



mZ&&&fcifi* WlZ. 420~500n m<D®W£lzJ: Q 5 5 0 n m&± 6 

3 9. t%mM& (£tc}ttl'>>>&) tWEu^I^^tfcC a- 

4 0 . MI5^fe^^C a A 1 S i N,MlgS«^#^&«Jj&StK:E u * 

if ^3 6J®£fcfc*3 8^K:|B«©'MW«^ 

4 1 . MfEC a A 1 S i NjS^Ill^^iiiHf a A 1 S i NjT& 
£££ &<&MtTZ> m&m. 4 0 3®JC3H«CDfig^S^ 0 

4 2. M^tm5fe#:<h^tf®^«^m-I?^oT» BSTlBm7fe#:«. If^c 

4 3 . mmmmm^mm^ mytm^m (vfd) „ ? ^ —jp f ji $ ? -> 3 

>t^^H (FED) . y7X7f^7yW/tU (PDP) . I^MH 
W (CRT) ©Vi-rtl*^^<tt>'g'tf, Sf:5£JK4 2^tC|B«0!>©#^^ 

So 
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m m m 

i&®M^BS^T'5Cl ( t(c: c fcD^fi5 0 0 nm#><b 6 0 0 nmOlBoD 
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Fig. 3-3 




1100 1150 1200 1250 

Energy loss (eV) 



4/11 



BESl AVAILABLE COPY 

) 



Fig. 4-1 

1500 I 




O 1 ' 1 ' ' * ' 

200- 250 300 350 400 



FI&4-2 



Fig .5 




mi&&&y ass 



6/11 



Fig. 6 
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Fig .8 
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Fig. 10 
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Fig. 11 
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